This study was set out to identify the linkages between FDI, institutional change, employment and services growth in megalopolises in China. We choose the four super cities in China, Beijing, Shanghai, Guangzhou and Shenzhen, take government interference and openness as the proxy variable of institutional change, based on Douglas production function and using data from Year 2006 to 2017, we investigated the relations between FDI, institutional change, employment, and services growth with fixed effect panel data model. Findings show that FDI presented a significant positive impact on the service economic growth of the four megalopolises, while the number of employees in the service industry has a negative effect on the growth of the service industry, which is contrary to the common sense; With respect to institutional change, openness presented a strong positive effect and effect of government intervention is not significant; the city's fixed investment and R & D investment of service sectors also presented an unclear effect.
Introduction
Since the reform and opening policy, Chinese economic system has been changed in responding to the initiative of "opening up". Contributing to the more open economic environment, China's economy is increasingly prosperous with a good economic environment, more job creation and rapid economic development.
Foreign direct investment (FDI) has different degrees of influence on the host state's economy, employment, efficiency, etc. A lot of scholars argue that foreign direct investment has the impact of positive spillover on the host country's GDP, countries can't completely absorb the technologies brought by FDI due to the average education level of human resources, thus having experienced the negative spillover effect of FDI. FDI has job creation effects and wage effects on the host country labor market.
Since the output of China's services sector exceeds the half of yearly GDP, China has entered the model of service economics. The development of service economics based on the service industry has become the core driver of economic development of super large cities. Workers in the service industry accounted for more than 50% in four large cities as Beijing, Shanghai, Guangzhou and Shenzhen. These four cities featured various resources endowments and developing modes of big cities in China and are all well-opened economy with comparatively matured industry structure and rapid growth of service sectors. With regard to Beijing, the center of China's economics and politics, its employers in the service industry occupied 80.6%, and GDP of its service sector is up to 80.5% of GDP of the city, which indicated that its service industry made a big contribution to the economic growth. In addition, Beijing, as one of the first batch of cities implementing the opening of service sector, did an exemplary job in the development of the service industry, becoming the sample that other cities followed.
Many factors in the society influence the GDP growth of the service industry, including institutional changes, FDI, employment scale of the service industry and income of on-the-job staff in the service industry. The author attempted to research the interactive effect between the above factors and the economy of services sector in this paper to solve the bottleneck in the economic development of the service industry. In this paper, we selected four large cities-Beijing, Shang- hai, Guangzhou and Shenzhen, as the research objects. For these four cities, their workers in the service industry accounted for 58.4% in average from 2006 and 2017; GDP of the service industry was 63.6% of total GDP averagely; foreign funds utilized by the service industry increased rapidly from 2.27 billion USD of 2006 to 11.26 billion USD of 2017 1 . Their governmental budgetary expenditures and average wages of staff in the service industry showed the trend of slow rise, and total trade import and output show the upward tendency. Under the condition of China's economy is developing well, although GDP of the service industry of four cities showed the trend of growth year by year, the growth rate showed the opposite trend. Therefore, how to resolve this issue through institutional change and the utilization of foreign direct investment is the key to solving the GDP growth bottleneck of the service industry and promoting the development of the service industry.
As the four biggest super cities in China with different natural endowment and economic resources and unique growth path, Beijing, Shanghai, Shenzhen and Guangzhou are featured for most of the fast growing of big cities in developing countries. We selected these four cities to investigate the relations between FDI, institutional change, employment and services growth. Literature in this retrospect is quite few, and the impact of FDI together with institutional change of these four opening super-cities on their services growth has unique indications for the service sectors development of most big cities in developing countries who are expecting to upgrade their industrial structure and growth their service economies. Owing to the data obtainability, we have not found the effective proxy variable for the quality of employment, especially the exact number of high-tech and high-degree employees in each sector of the four city's service sector, hence could not effectively measure the exact impact of employment quality on services growth, which is a limitation for our research. The rest of the paper is organized as 2) Literature Review; 3) Model Setting and Data Discrimination; 4) Empirical Results and discussion, with pooled regression, fixed effect regression and further tests of the results; 5) Conclusion.
Literature Review
Scholars made different conclusions about FDI and national industrial structure.
Wang Xinhua (2007) used the model of fixed effects to make the analysis of short-term and long-term effects based on the data of the service sector from 1997 to 2003, and proposed that FDI has the negative effect on the changes of industrial structure in the short run, but it has the positive spillover effect in the long run [1] . Guo Kesha (2000) thought that foreign direct investment had significant influences on the structure of three industries of China and the internal structure of each industry, including positive influences and negative influences [2] . Zhao (2013) discussed the influence of FDI on the industrial structure from the scale and structure, and his/her studies indicate that the country should establish a better investment environment to attract more FDI into the service industry, thus bringing the positive effect of FDI spillover, and achieving the upgrading of national industrial structure [3] . Liu (2012) [4] studied FDI's employment structure effects based on China's data from 1985-2008, and found that FDI would limit and even have negative impetus on China's employment, while in the short-term FDI inflow would promote employment in manufacturing and service sector, especially service sector in the long run, hence improve the employment structure. direct investment brought benefits definitely [7] . Soo (2013) took Malaysia as an example, researched the relation between import and export trade and FDI through the Gravity model, and pointed out FDI conforms to the observational model of complementary relationships between FDI and trade [8] . Tang Qianning (2016) took Chongqing city as an example, proved that FDI in the services sector had a subtle effect on promoting institutional change in the region in the short run, but it had a big influence on the improvement of institutional quality of a region [9] . Wang Xia (2007) argued that as a part of China's policy of reform and opening up, FDI' effect on Chinese institutional change will be inevitably subject to the influence of the overall process of China's reform and opening up and other institutional reform, and drew a conclusion that FDI promotes Chinese institutional change [10] . Elena (2019) investigated the impact of foreign direct investment in developed and developing countries on economic growth under different macro-mechanisms, and the research results showed that systems affect the strategies, structure and competition of multinational corporations significantly, thus influencing economic growth [11] .
FDI, as the driving force of promoting economic growth of the service industry, promotes the increase of national economics. Chew (2010) analyzed the relation between FDI and economic growth of Japan through the Bivariate and multivariate Granger causality test and got that FDI has the long-term positive one-way causality on GDP [12] . Panagiotis (2015) used the panel data to analyze the relations between foreign direct investment and economic growth, and the empirical study indicated that there exist long-term positive cointegration relations between FDI stock and economic growth [13] . Argiro (2011) analyzed the data of the European Union and ASEAN from 1970 to 2003 through panel data analysis method, and made the conclusion that the increase in per capita GDP of ASEAN countries promotes the growth of FDI, for example, Singapore in the ASEAN, obtaining more FDI due to its growth in GDP. While there is a two-way causality relation in Thailand, he pointed out that the relation between FDI and economic growth should be analyzed based on the condition of each country [14] . Liu (2011) [15] used VAR and ECM model studied the long-run and short-term effects of FDI on China's economic growth and employment structure, and found that FDI tends to decrease economic growth in the long run, and FDI inflows do crowd out domestic capitals, and reduce employment growth.
Yao (2012) constructed a dynamic model of endogenous variables in a system
including FDI in the service sector, value added in the service sector, GDP, which affected and depended on each other, and drew a conclusion that there was no two-way causality relation between FDI and GDP [16] . Dierk (2008), Journal of Service Science and Management conducted the cointegration test for foreign direct investment of 28 countries, and argued that FDI had no one-way positive influence on economic growth of a country [17] .
The above studies analyzed the influence of FDI, foreign trade and institutional change on economic growth of each country and the national industrial structure, but few studies are focusing on the service industry in promoting the economic growth of China. Considering the difference in the status quo of each country, the author selected representative cities such as Beijing, Shanghai, Shenzhen and Guangzhou as the samples to conduct the research on the relations between institutional change, FDI, wage level, employment and services growth.
Model Setting and Data Description

1) Theoretical Analysis
After entering the 21st century, countries in the world start to explore new economic development modes. They made a great effort to change traditional economic development pattern under which more labor, capital and resources were invested to promote economic development, and took the innovation as the new engine for economic growth. In the 1930s, mathematician Cobb and economist Douglas put forward the Cobb-Douglas production function (hereinafter referred to as C-D function), which renders a feasible solution to the evaluation of contribution to material resources and human resources.
C-D production function model:
In the formula, Y means gross domestic product; K stands for capital investment; L means labor investment; A indicates the total factor productivity (comprehensive technical level). α and β respectively stand for capital elasticity and labor elasticity.
When α + β = 1, that is, the production scale remains unchanged, we took the natural logarithm of both sides of (1), and derive the linear equation as follows:
From the production function model, it can be found that main factors of determining the development of the service sector are capital investment in the service industry, labor investment and comprehensive technical level. Through the Cobb-Douglas production function, we can understand the contributions of capital investment, labor investment and technical level to the service sector. In this paper, the researcher adopts C-D production function to analyze 4 large service-driven cities, the influence of FDI, employment, institutional change and other factors on services growth and the interactive effects between them.
To investigate the influence of institutional changes, FDI, employment in the service sector and other factors on services growth, the researcher should make the analysis of effects caused by these factors. Institutional change involves economic systems, legal systems, administrative systems, etc., which can be dis-Journal of Service Science and Management cussed to enhance understanding of institutional changes 2 . Considering the research background of this paper and economic development practices, the researcher explored the institutional change mainly based on the specific practices of "reform" and "opening up", especially economic development. Therefore, while studying the influence of institutional change on urban services growth, the researcher took government interference and openness as the proxy variable of institutional change.
Reducing government interference can change the subject and mechanism of resources allocation, break through the economic monopoly of state-owned enterprises, release advanced productive forces, promote the improvement of resources allocation efficiency and upgrading of industrial structure, and promote the concentration of economic resources in the services sector. Therefore, taking government interference as the proxy variable is suitable. Owing to the opening up, each industry in the economy can be involved in international division of labor, and is able to achieve more advanced technologies, management experience and abundant resource each industry optimizes the allocation of resources to concentrate on more advanced industries and sectors, thus to promote economic development. Therefore, it is proper to use the indexes showing the openness level as the proxy variable of economic system changes.
2) Econometric Model Setting and Data Description
In addition to institutional changes and foreign direct investment may affect the growth of the service industry, the technical level, fixed assets investment in the service industry and employment in the service industry are also important factors affecting technological progress or factor input. Considering a variety of factors, the following Econometric model is set in this paper: 
where subscript i represents the city and t represents the year; SGDP it is the growth in output of the service industry, that is, the economic growth of the service industry to be studied in this paper; SFDI it refers to the FDI actually used in the service sector; SEMP it shows the number of labor input in service industry, which is the number of year-end employment in each city; FIX it is the city's fixed 2 Economic system changes promoted changes of the system of property rights, stimulated the initiative of workers, reduced transaction costs, promoted social division of labor, and achieved economic growth. In the aspect of legal systems, legal systems were perfected (Ruling the country by law was emphasized in the modification of the Constitution in 1999; The modification of the Constitution in 2004 focuses on protecting human rights and private property rights, etc.), and characteristics of market economy were taken into consideration while legal systems were established. Legal systems effectively provide a guarantee for the sound development of Chinese economy. Proxy variables may be the number of legal practitioners, the number of legal institutes. In terms of administrative systems, institutions were subject to reform in 2003, 2008 and 2014. On one hand, the relations between the government and markets were clarified through streamlining administration and delegating more powers to lower-level governments and society; on the other hand, the functions of social management and public service departments were enhanced and improved. This not only reduces administration costs, improves the administration efficiency, but also injects more vitality to the development of market economy. Hence, investment in science, education, culture and health, investment in infrastructures, etc. can be selected as the proxy variable. Journal of Service Science and Management After de-inflation and exchange rate conversion, the original data is logarithmically processed according to Equation (3) and shows the following characteristics: According to the following mean value, standard deviation, maximum and minimum value of the overall data in Table 1 , the dataset is balanced panel data with small standard deviations and no outliers. 
Empirical Results and Discussion
1) Pooled Regression
As a frame of reference, pooled regression was carried out first. Here, it is assumed that the regression equation of Beijing, Shanghai, Shenzhen, and Guangzhou are the same and individual specific effects are absent, that is, the pooled regression equation of the four cities is uniformly set as follows:
where it x does not include a constant term.
Cluster robust standard error pooled regression, robust standard error pooled regression and standard error pooled regression were performed respectively.
The results were as follows in Table 2 .
It can be seen from the results in Table 2 that the three error forms are obviously different. The pooled regression results of the robust standard error and the standard error are close, except gov which is not significant. The results of cluster-robust standard error regression are quite different from the other two.
In the cluster-robust standard error pooled regression, only the open results were significant on the 10% level, and the other variables were not significant.
Although the four cities are all large open cities with developed service industries
and have service economy development models driven by service industry growth, each city has its own economic endowments and resources allocation among various sectors, there may be its own characteristics that are time-invariant, that is, individual differences or heterogeneity. It is assumed that the four cities have the same regression equation in pooled regression, which may be not true in the real world. Therefore, we need to further confirm the validity of pooled regression by F test in Table 3 .
Since the P value of F test in the last row of Table 3 is 0.0000, the null hypothesis is strongly rejected. Therefore, there are individual differences and pooled regression results are not valid. Four cities should be allowed to have their own intercept items. The results in Table 4 indicate that all dummies of the three cities are significant on the 10% level; therefore, we can reject the null hypothesis that all dummies are 0 value. That is, there are individual specific effects, and each city has its time-invariant heterogeneity. We should use Fixed Effects Model (FE) to conduct fixed effect regression 3 rather than simple pooled regression.
2) Fixed Effect Regression and Random Effect Regression
Given individual specific effects as i, we can get
Take the average of the time over both sides of the Equation (5), we will get
Minus Equation (4) we can get the form of mean-differencing
, ,
Since there is no " i u " here, and assume it ε and it x  are irrelevant, then we can use OLS to estimate ˆF E β , and here β is the fixed effects estimator, or 3 The word "fixed effects" may be misunderstood. Even in fixed effects model, individual-specific effects-i u is still a random one, but not a fixed constant. 4 This transformation is usually called "mean-differencing" or "time demeaning". Journal of Service Science and Management within estimator here.
Therefore, we use individual-specific effects regression to investigate the topic.
Since individual-specific effects model involve fixed effects model and random effects model, we perform the two respectively. Fixed effect model regression is as follows in Table 5 .
And the results of random effects model regression are presented in Table 6 . Test is carried out on the fixed effect model and random effect model respectively to determine the scientificity of the above results.
Test results in Table 7 show that P value equals 0.0000, which strongly reject the Ho, that is the difference in coefficients is systematic, and fixed effects regression is effective. Table 7 . Hausman test (fixed effects and random effects). 
Discussion
From the fixed regression results, the coefficient of service industry FDI is 0.089, and is significant on the level of 1%, which indicates that every 1 percent increase in foreign investment will lead to a 0.089 percent increase in the output value in the service industry. This positive correlation shows that the inflow of FDI in the service industry will drive the growth of service economy of four cities.
The coefficient of year-end employment in the service industry is significantly negative, which is −0.492 and is significant on the 1% level, indicating that the growth in employment in the four cities service industries will reduce the growth With respect to institutional change, regression results show that the coefficients of openness in service industry and service trade are significantly positive, indicating that the open environment and free service trade have significant positive effects on the service industry growth and service economy development of the four cities. The negative effects of government intervention are not significant, indicating that from the current development of service industries in Beijing, Shanghai, Shenzhen and Guangzhou, the four cities are committed to building a better external environment to encourage and promote the development of the service industry.
Conclusions
In this paper, we chose the city-level panel data of Beijing, Shanghai, Shenzhen and Guangzhou in China from 2006 to 2017. By building a fixed effect panel data model in world economy context, with government interference and openness as the proxy variable of institutional change, we investigated the impact of institutional change, FDI, employment and technology level on the growth of service economy and service industry in megacities.
The results show that the inflow of FDI in the service industry has a significant positive impact on the growth of the service industry in the four megacities within the time interval of this study, that is, the foreign direct investment in the service industry has a significant positive spillover effect. The increase in the number of employed people in the service industry has a significant inhibition effect on the growth of the output value of the service industry. That is, the increase in the number of employees cannot significantly promote the growth of the output value of the service industries in the four largest cities. In terms of institutional change, the openness of service industry and service trade will significantly promote the growth of service industry, while the impact of government intervention on the development of service economy is not significant. Similarly, city's fixed capital investment and R & D investment in service industries have no significant impact on the growth of service industries in the four cities.
It is worth noting that the number of employees in the service industry has a negative effect on the growth of the service industry in four cities, which is contrary to the conclusions obtained from the analysis of most production function growth factors. This shows that the increase of employment in the service industry will lead to the output growth of service industry, indicating that the four super-large cities of Beijing, Shanghai, Shenzhen and Guangzhou have entered the stage of development of knowledge-and technology-intensive high-end service industries. The requirements for the service industry practitioners have been transformed from purely labor-intensive, which is dominated by "quantity", to knowledge and technology-intensive, which is dominated by "quality". The excessive investment of workers in the labor-intensive general service industry cannot achieve the growth of the service industry in the four megacities in the current development period.
Beijing, Shanghai, Shenzhen and Guangzhou are in the transition period of high-speed and high-end development of the service industry. The pilot service industry in Beijing is fully open, and foreign direct investment in service industry has entered a new stage of development. In order to better promote the knowledge spillover effect of foreign direct investment (SFDI) in the service industry, China is in the transition period of industrial structure upgrading, confronted with the task of developing strategic emerging industries and transforming tra- 
